This paper contains information about workers' participation in the pension schemes in four Latin American countries which carried out structural pension reforms in 1990 's. It surveys sorne interesting hypotheses about the main causes that discourage participation in the new pension scheme. The main finding is that the present participation structure is strongly influenced by labor market characteristics like low-productivity and informal jobs.
INTRODUCTION
In Latin America, country Govemments failed to ensure universal access to pensions. After more than four decades of pension systems in Latin America the prereform situation in 1980's were a dispersed, poor managed, unfair and strongly Bismarckian public pension schemes. Then, a new era of reforms carne to light in early 1990's and almost all Latin American Govemment established a new private pension pillar that was thought to be more atlractive for all workers.!
The long term fiscal sustainability of the public pension schemes was severely questioned in Latin America during 1990's. The pension scheme had several difficulties including large public deficits. Sorne countries began to carry out important reforms to their old PAYGO (pay-as-you-go) pension schemes. Many ofthem opted for structural reforms and created a new private pension pillar, privatizing management and reforming the entire institutional frarnework. Sorne of them went further and eliminated the entire public system, then abandoning the solidarity and redistributive principIes ofthe old scheme.
Pension reforms of 1990's in Latin America were characterized by one important structural change: the creation of a new private pillar of contribution; in simple words, a private pension system. This new private scheme in sorne cases substituted completely the old public PAYGO regime or complemented it through a multi-pillar system.
In the words ofMesa-Lago (2005): "structural reforms are those that replace on the whole or in part the public system with a private one". He divided these structural pension reforms into three types:
1) The substitutive reform: The old PAYGO public system is substituted completely by the fully funded privately managed scheme. Chile, Mexico, Bolivia, El Salvador, República Dominicana and Nicaragua adopted this scheme. 2) The mixed reform: The fully-funded privately-managed scheme complements the old-public PAYGO. Exarnples are Argentina, Uruguay, Costa Rica and Ecuador.
3) The parallel reform: The second pillar competes with PAYGO scheme and the individual s are allowed to join one scheme only. Only Peru and Colombia have carried out such reformo
The remaining countries have not yet carried out any reform or are implementing parametric reforms which are adjustments to the old PAYGO to produce realistic actuarial predictions and improve the long-term financial viability?
The first three reforms aboye are known as "structural reforms". The difference between parallel and mixed refonn is that in the parallel reform individual s are only allowed to participate in one pillar, either the public PAYGO or the private fully funded, but both those systems are considered as one having multi-pillars.
The structural pension reforms brought another important change: the elimination of the Bismarckian aspects of the pension schemes in the region. Before the reforms only salaried workers or within-firm workers were able to get pensions. Then, one main objective of the pension reforms was to remove the entrance barriers for participation in the entire system. Many legal restrictions were eliminated in order to encourage enrollment. The reforms opened the door to all individual s no matler whether their status is salaried-formal worker or not.
The main aim ofthis work is to test sorne important hypothesis related to workers' preference for the new pension scheme. The econometric analysis was constructed in order to inspect sorne propositions related to the labor conditions of individuals. Pension coverage has strong link s with formal labor conditions and the transition from informal to formal activities implies high costs and welfare lost which might be not fully compensated with future pension benefits.
Labor incentives and productivity also produce a change in preferences in workers' life-time portfolio of savings which may encourage them to include pensions. The new reforms may not produce any significant change in coverage unless betler labor conditions and betler social risk management instruments were enforced. Sorne disincentives may be found in traditionally low-productive sectors like construction, agriculture or transportation.
Despite the "atlractiveness" of the private pension schemes, it is sometimes difficult to unite theoretical work and reality. Feldstein and Ranguelova (2001) are strong proponents for the new private scheme. They show that a private pension scheme is indeed more atlractive and may offer higher retums than the public pension fund, but still the public scheme is the larger provider of pensions in USA. Many Latin American countries have adopted the new private pillar, still enrollment and effective contribution is relatively low. Only Chile has an effective participation little over 60% which is the highest among Latin American countries.
Even though private pension funds managers offer higher retums, workers must bear the entire financial risk and the management costs which in sorne cases are significant. Most theoretical models justify an efficient outcome considering only the higher retums of private annuities (see Abel, 1986) , but there are many other considerations to take into account. There are more complications when trying to analyze workers' decisions in Latin America because labor markets are rigid and the institutional base is weaker.
l. RELATED WORKS
From the theoretical point of view, pensions are linked to the labor supply through the equalizing differences 3 approach. Pensions are a kind of non pecuniary income and are used for compensating income late in life. Workers may be willing to receive lower monetary wages or salaries ifthey are compensated with other income in kind like hea1th insurance, pensions or other fringe benefits. The theory of equalizing differences is a starting point for the research on different jobs and compensation packages. Pensions are part ofthe compensation package and strongly linked to labor market conditions. Rosen (1986, pp. 641-642 ) stated: "Measurable job attributes on which compensating wage differentials have been shown to arise empirically include: ... (iv) the composition ofpay package, including vacations, pensions, and other fringe benefits as substitutes for direct cash wage payments".
But this theory is insufficient to explain the entire Latin American reality. This theory assumes that labor markets always clear and there are sufficient number offormaljobs offering pensions. The new pension schemes allow workers to contribute voluntarily and pensions are not necessarily part ofthe job contract anymore. Then the compensation package is becoming more diverse and the trade-off between informal and formal jobs is perhaps small in sorne coun-tries with large underdeveloped and outdated technology sectors. This theory can only explain part of problem but unquestionably it is a powerful tool for microeconomic analysis.
Informal labor may be accepted as a different kind of labor supply, but there is not a formal theory to model this kind oflabor with pensions. Real world data shows that informal workers do prefer monetary wages more than any other non pecuniary wages like pensions. So it seems to be a inverse relation between informal labor supply and pensions. So the hypothesis that informal workers are less likely to participate in the new pension scheme will also be tested in this analysis.
The objective ofthis empirical testing is to estimate the marginal effect of sorne selected and harmonized sets of variables which contain information about the individual and labor market characteristics ofthe labor force. The dependent variable will be the contribution to the new pension scheme. This analysis is applied to the labor force which is divided in two large groups: salaried and independent workers.
Our empirical analysis follows the works of De la Rica and Lemiuex (1993), Auerbach et al. (2005) and Holzmann, Packard and Cuesta (2001) though we constructed a slightIy different model, using different variables and data sources.
De la Rica and Lemieux (1993) is an empirical analysis on individual participation closely related to this work. This is a study about participation of workers in the social security in us and Spain. These authors use the "theory of equalizing differences" to explain the demand for hea1th insurance. They also use a PROBIT analysis to test the rationale ofworkers to demand hea1th insurance from their employers. Auerbach et al. (2005) is also a similar work on social security in Latin America using PROBIT and LOGIT model testing. This is a microeconomic analysis on the participation of workers in social security in Latin America. They do not test for pensions directIy rather they analyze the overall contribution to social security network which also includes hea1th insurance, survivor insurance, disability grants, etc. The main difference with this dissertation is that we analyze exclusively the rationale for participation in the new pension schemes rather than the whole social security system. Holzmann, Packard and Cuesta (2001) is an interesting microeconomic analysis on the participation in the pension system. 4 They proposed several hy-pothesis on the rationale for participation in the new pension schemes. They used the household income surveys (HIS) of Chile and Argentina and carried out PROBIT regression methods to test sorne propositions. The scope of Holzmann, Packard and Cuesta (2001) is limited to two countries and their methodology and objectives are essentially different to our dissertation. Our analysis is also an assessment on the rationale for participation but we test separately salaried and independent workers. Another important difference is that the final objective is to sample two types of pension reforms: mixed and substitutive reforms. Mexico and Bolivia offer sorne evidence for the substitutive pension scheme while Argentina and Uruguay offer sorne information about the mixed reforms. Then, our work is mainly a harmonization process in order to obtain results as comparable as possible. We focused on those countries that carried out pension reforms in 1990's and are relatively new reforms compared to the mature Chilean reformo Another important feature is that individual preferences are tested after a similar period of time from the reform in every country.
THE DATA
Latin America is a continent with strong social contrasts and different level of institutional quality. These differences also affect the quality of the household surveys and our data sets. The experience ofmacro and micro data management is different across countries. Four household income surveys (HIS) were used for construction ofmore than twenty dummies and other independent variables. Every country survey has different structure and objectives, making complete harmonization a difficult task. The information in every data set may contain bias due to poor survey design, implementation and data management. It is difficult to assess how much this bias is present, but an effort was made to try to close the gap and construct sorne imperfect variables and dummies to test our work. The whole experiment can be betler explained if we describe our universe of analysis. This analysis includes the whole labor force from the household surveys of four countries. We do not include those individual s that are not actively participating in the labor market like students, retirees, house-wives and other dependants. The whole labor force is divided in two groups for study: salaried and independent workers. The total sample in each country goes from 22000 in Uruguay up to more than 36000 in Mexico. The appendix 1 contains the main features ofthe data sets.
The data for Uruguay comes mainly from the metropolitan area ofMontevideo. Uruguay is a small country and the population is heavily concentrated in one main urban area. The main reason to design an urban survey comes from the population structure ofUruguay where the urban population is about 92% ofthe total.
The Mexican data is a nation-wide survey that includes urban and rural areas. This is quite understandable due to the size and dispersion ofthe population in Mexico where only 76% of the population lives in urban areas. Mexico still has large sectors of population living in rural are as and then this data represents betler this country's reality.
The data from Argentina includes the urban population in 35 small and large cities. This is also understandable because 90% ofthe population in Argentina lives in urban areas. The Argentinean HIS is a longitudinal data used designed for panel studies. The major problem in the Argentinean data is the lack of information about independent workers perhaps due to design problems. The regression analysis was possible for salaried workers only.
The Bolivian data comes from a combined 2003 and 2004 survey. The data set is a country wide survey due to the fact that only 64% ofthe Bolivian population lives in urban areas. The structure ofthe Bolivian survey is less extensive compared with other countries. The information about economic sectors is not numerical and it had to be transformed into numerical values in order to construct the dummy variables. This survey also does not allow testing for independent workers. The reason may be that Bolivian economic reality shows that independent workers are indeed not participating in the new pension scheme.
EFFECTIVE COVERAGE AND BENEFITS
In order to understand the rationale for participation in the new pension scheme we must observe the level of effective contribution. 5 The evidence from different sources shows that, after the reforms effective contribution in the pension system has not increased. efits. As the new private pillar is intended to become the main provider ofbenefits in the future, the expected retum and the pension benefits are extremely important. Using Chile as the benchmark for comparison, the figure 1 shows the size of pension benefits in the present schemes in sorne Latin American countries using intemational dollars (Purchasing Power Parity).
Present generations under the old PAYGO schemes are receiving benefits relatively high thanks to generous vesting conditions and favorable legislation. Many retirees associations, labor unions, public officials and other political groups lobby for betler retirement conditions, making difficult to the govemment to apply betler actuarial corrections. This is perhaps evident in countries with poor and weak institutions.
Bolivia's pension benefits ftuctuate abruptIy during the early stages of the pension reforms and increased after the basic universal pension 6 Bonosol began to be paid. This basic benefit is paid to all retirees whether they are participants in the pension scheme or not. In this way, those participants in the pension scheme may receive additional benefits from the Bonosol increasing the replacement rateo This is the reason why the pension benefits increased suddenly after the reformo 6 The concept of "basic universal pension" should no be confused with the term "minimum pension" or "minimum benefit". The Bonosol is a basic pension for all Bolivians and its amount depends in the resources available in the specific pension fundo The minimum pension is usually a guarantee for those workers that cannot get enough savings for retirement in the private pillar. This minimum pension is a minimum retirement consumption limit imposed by the government and must be paid from general fiscal revenue. The average pension benefit in Argentina and Uruguay collapsed after the Argentinean peso crisis of 1999-2002. The average benefit in Uruguay does not include those pensions in the independent pension fund trusts (cajas de pensiones). The workers in these fund trusts may have higher education and enjoy larger benefits, which may increase the Uruguayan average benefit and make it close or exceed the Chilean average. On the other hand, Mexico's PAYGO pension benefits are high and well aboye the fully funded benefit paid in Chile.
The Chilean reform rendered in average real retums over 10% during the last 25 years. But perhaps the most atlractive feature ofthe Chilean pension scheme is its stability over time. Using the standard deviation to analyze the volatility in the value of pension benefits we observe that the Chilean scheme is the most stable system, followed by Mexico and Uruguay. The standard deviation of Brazil and Argentina is twice that of Chile, and the Bolivian is six times larger. In sorne respects a second pillar may bring more stability to the system, because the benefits are not linked to political decisions and lobbying.
Coverage level is not even in every country and the perception that a fully funded scheme or an actuarially fair scheme may increase participation is incomplete because it does not consider additional costs and disincentives, especially for those poor and informal workers.
IV. INDIVIDUAL PREFERENCES
In this section we evaluate the results from our empirical testing, looking at the individual and labor market characteristics that may inftuence participation in the new pension schemes in four countries: Argentina, Bolivia, Mexico and Uruguay. As we mentioned aboye, these countries are examples oftwo types ofpension reforms: substitutive and mixed reforms. This allow us to draw conclusions about two types of reforms, one with a public pillar and other without it.
Argentina and Uruguay were used to analyze individual preference for pensions in a mixed scheme while Mexico and Bolivia were used for the substitutive reformo The main difference between these two types of structural reforms is the use or exclusion ofthe old public scheme.
What is most absorbing puzzle is that the public pension is maintained in countries where aging population is a major problem like in Argentina and Uruguay. On the other hand, countries with relatively young populations are eliminating completely the public system. The potential support ratio in Argentina was about 6.2 persons in working age (15 to 64 years old workers) per one elderly in 2005 and Uruguay has a ratio of 4.6, little better or similar to the European and North American's demographic structure. In the other hand, Mexico and Bolivia had a potential support ratio aboye 10 in 2005.
From the theoretical stand point this is a puzzling situation. Countries with aging population problem might have lower retums in the public scheme, making the private one more attractive. The rational choice would be to implement substitutive reforms in Argentina and Uruguay, but these countries, with a lower population growth rate, still maintain the public pension scheme in their systems.
We take a look at the rationale of participation in every country in order to find common features between two types of reforms. Appendixes 1 to 5 contain the PROBIT parameters of the independent variables from the harmonized data sets in marginal effects.
Most parameters are highly significant. Every regression was performed up to four times omitting sorne variables that might bring multicollinearity into the analysis. The most frequent source of this problem was the correlation between informality and low wages, which means that most low income workers are also informal. Nevertheless we may also find informality in all income groups.
The proxy we used to test for informality in Argentina, Mexico and Bolivia was the legal contract 7 status in every jobo All workers with a legal bound are considered formal. The only exception is Uruguay where this information was not available and we used the concept of underemployment. All parameters for informality and underemployment are negative and highly significant which show the strong link between the condition of formal worker and pension coverage. Even though the pension reforms opened the doors to all individual s, many informal workers still found themselves outside the pension scheme. But in most cases, salaried-informal and independent-informal workers find optimal stayout the pension system and avoid participation.
Participation ofindependent workers is less probable than salaried workers because many independent workers in Latin America are small business with outdated technology and low productive methods. These workers usually are informal and have higher transition costs and do not find atlractive to join the pension scheme. In the other hand, high-income independent workers do enjoya more diversified portfolio with betler investment instruments and higher retums.
Substitutive reforms were implemented in countries where the relative inftuence of informality is strong. One preliminary result from the analysis of salaried workers is that labor characteristics like informality are more inftuential in substitutive reforms than in mixed reforms. Bolivia and Mexico have the largest absolute marginal effects.
The variable of informality for Uruguay uses the concept of underemployment, showing a smaller absolute marginal effect compared with Argentina, Bolivia and Mexico. This is in part due to different information captured by the imperfect dummy variable which underestimates the total effect of informality.
Differences in productivity are also important and reftect the possibility ofparticipation in the pension scheme. Labor characteristics are different among salaried workers. The marginal changes in sectors where formal employment is high are positive like in manufacturing. Manufacturing workers in medium size and large companies are usually unionized and enjoy pensions and other fringe benefits.
Sectors with large groups of informal workers and using outdated technology, like construction, have small or negative marginal changes. Other less productive sectors like agriculture and retail sales also have negative parameters. Analogously, informal activities are widespread in these sectors also. The Latin American reality shows that many poor and informal workers find occupation in agriculture, construction or retail sales.
There is a strong correlation between informal workers and those workers eaming less than a minimum wage. The preliminary evidence from four countries suggests different behavior between salaried and independent workers. But still the rationale for poor and informal workers, either salaried or independent, is to stay out ofthe new pension scheme.
The analysis shows that participation in the pension scheme increases as the retirement age approaches. Younger workers are less risk averse and take over more risky enterprises. In Bolivia the marginal effect for older workers is lower than for younger ones. The reason behind might be that the Bolivian pension scheme is relatively small and only few young workers with enough human capital may be considered for enrollment.
An important variable that increases participation in the pension scheme is education. The marginal effect is always positive for workers with tertiary level of education. The change from elementary to tertiary education is usually large and shows that an increase in training and education is important and may produce positive changes in coverage. Education and informality (or workingpoor condition) are perhaps the most important factors to be considered when designing pension policy.
Another comment on the regression results is that the marginal effects for Argentina are usually positive and higher than other countries. Holzmann, Packard and Cuesta (2001) had already mentioned the fact that results for independent workers could not be obtained from the Argentinean household survey. Our assessment is that this longitudinal survey has an important bias toward salaried workers. The reason is that this survey was designed to trace a stable sample of salaried workers in order to produce a set of panel data. This objective may not be achieved if we include in the sample a large proportion of independent workers, a group that has higher mobility and is more difficult to observe.
FINAL CONSIDERATIONS
The aboye results illustrate the fact that the pension policy must be designed to meet the needs of different sectors and groups of workers, and to meet the expectations of a diverse labor force.
The pension reforms also contain many political and practical considerations which are different in every country. It may be difficult to assess all economic, social and political implications at once. Administration and transition costs of the entire system must also be considered when evaluating the advantages ofthe new private pillar over the public one. The complexity of every pension scheme forced different strategies in every reformo
There are sorne factors that may reduce the retum and benefits in the private system. Imperfect competition in the pension industry, high management costs, financial risks, and economic depression among others are sorne of these factors. These conditions are very dynamic and change from one generation to another, making difficult to estimate future value of the benefits. Although the private scheme seems to be betler insulated against lobbying, poor management and other political risks, the preliminary evidence shows that a more diversified pension scheme may also be a good way to provide pension benefits.
Our results show that the condition of formal job and productivity of certain sectors are important consideration for pension policy. Informal and less productive workers still do not find atlractive to join the new pension schemes. The results from our empirical testing show that the there is a strong negative relation between informal labor supply and preference for pensions. Perhaps the pension fund manager and policy makers should pay closer atlention to those workers with low income and higher transaction costs rather too 
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Main Characteristics ot the Data Used tor Empirical Testing
